Quinine and 4-aminopyridine inhibit the stimulatory output of dopamine in nucleus accumbens and the behavioural activity produced by morphine.
We have tested the effects in rats of two potassium channel blocking drugs, 4-aminopyridine and quinine, on morphine-induced stimulation of behavioural activity and on dopamine outflow in nucleus accumbens using microdialysis. Morphine (1 mg/kg s.c.) increased dopamine output by 123% in nucleus accumbens. This dose of morphine also stimulated behavioural activity which in the early part of the time course corresponded closely with the increase of dopamine outflow in nucleus accumbens. Both of these effects were maximal 60-80 min after the morphine administration. 4-Aminopyridine (1 mg/kg i.p.) or quinine (50 mg/kg i.p.) injected 20 min before morphine inhibited the maximal effect on dopamine output by 88 and 80% respectively. Pretreatment with the two potassium channel blocking drugs also resulted in a reduction of morphine-induced stimulation of behavioural activity, 4-aminopyridine by 77% and quinine by 66%. In summary this study demonstrates that two drugs known to block potassium channels inhibit two effects of morphine associated with mesolimbic dopamine function.